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= (54) Title: THE PROCESS FOR EXTRACTING GOLD IN ARSENIC-CONTAINING CONCERNTRATE OF GOLD 
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I... CHARGING 
2... AIR-PROOF 

3. .HEATING AND K££HNO THE TEMPERATURE 
OF SMELTING CHAMBER AND CONDENSING 
CHAMBER AT THE SAME TIME TO REMOVE 
THE WATER VAPOR AND DUST 

4.. PUMP THE AOL 

5. . .HEATING AND KEEPING THE TEMPERATURE 
OP SMELTING AND CONDENSDJO CHAMBER 
AT THE SAME TIME TO REMOVE THE 
VOLATILE ARSENIC SULPHUR 



STILL WHILE HBATTNO AND KEEPING THE 
TEMPERATURE OP SMELTING CHAMBER TO 
REMOVE THE DECOMPOSED GAS SULPHUR 
7... HEAT AND KEEP THE TEMPERATURE OP THE 
SMELTING CHAMBER, AT THE SAME TIME 
REDUCE AND KEEP THE TEMPERATURE OP 
CONDENSER. TO PRODUCE THB GAS ARSENIC 
WHICH IS CRYSTALLIZED AS ARSENIC 
8 . STOP HBATTNO AND CHARGE THE GAS 
9... DISCHARGE THE ENRICHED SLAO 
10 . EXTRACT GOLD IN COMMON PROCESS 
11. .NEXT CYCLE 



(57) Abstract: A process for extracting gold from arsenic-containing concentrate, including heat and keep the smelting 
chamber to a temperature of 100-300 °C under the reduced pressure lower than 50Pa to remove the water vapor and some dust 
in the concentrate; then heat and keep the temperature of the melting chamber and condensing chamber to 300-500 °C to remove 
volatile arsenic sulfide; maintain the condensing chamber temperature while heating and keeping the temperature of the smelting 
chamber to 500-600 °C to remove the decomposed gas sulfur, heat the smelting chamber to 600-760 °C but reduce the 
temperature of condensing chamber to 270-370 °C and keep them still to obtain arsenic; now stop heating and introduce gas, 
take off the enriched slag in which arsenic is degraded, and extract gold in common process. The present invention also provides 
an equipment for carrying out the said process which comprises a heating device, a smelting device, a temperature-keeping 
condenser, a liquid-pressure-driven discharging device, a dust collector, an automatic temperature-controlling device, a vacuum 
measure device and a vacuum pump. The present invention reduces arsenic pollution and solves the long-term problem for safe^ 
production. 
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&»*fc£7Hfi£I 600-760°Cjg^, tt&A£PHB£l 270-3701CJgfiH&, % 

»«i3KDxaaiiin«E«. m7t^mmm±rmm> *&wmmm&TiM 



WO 2004/035844 ^PCT/CN2003/0008S6 



0W. &»ffi5fc3Mrififi& 25— 35%o (2)^#5iJ^^^ B Q Po i^gf 
flfitt, Sb> Bi> Pb> Hg. Zn 

AsA-sa^t as 2 o 3 AMu&B^idR^ajMt. 

*. fcJtt As 2 0 3 tt;**#£iJ«8, fit*RW^rfe*» As a 0, 3ttA#ffi**HS 
«S35tga5*AsAaaS«i^*As Wjfistg, g#^J As 2 0 3 *T£it, 4f 

%TXmm As 2 0 3 ^iM ^^£EaSii^4'^^ : 7t;m##^0<]±^^, 
3l*tt*+ Cf BW&&JEM*$ 4 m l 80, 1993 30 MftMfi!]^ 
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7C*«*. g|JE 6— lOPa, 1100— 1200°Co {B^£*^ 

fc#&ifr£P»UB: (DiW^t^Uli 99W*W5*. JRM&HJ 76—92% 

jpi^ii lioo— i2oo°c, Mm&^mtfm, mmmmn:^^, mt 
nf& 10—18%, ^^^m^^, w)smto&fajii¥*ijbft&m$ifm*m 

fcW3&:^M&ifrPj&. <3>«*lF>lff*ttit&. ilMMt^^i^^ 
ft, »lfc**»fc7t*fWra. (6)«!»&^W«FttJS[ ttW&g 
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W*W^4H»Wffi^*»W*3feifcflr, M5£?*mK As 2 o 3 n 



( 1) > ^fa&*jf rtanw^mMMSiSLto 

(2) > ttttffi&ftfigl ioo°c-3oor^^M, WmWW^foimHM&mM 

(4), 300-500°C, ^MFttcS^HUI 500-600°CB^M, & 

csx tt#$g?H&$j 6oo-76o°cb^, HRtttttA&B&ai 270-370 

<6) MMMftti&smmm iso-cwt, m^i, ^tw^g* 
(7) ^jffl^m^, fflt^jatm^. 

£4MWing*^»*H£fc, BP Fe +S =FeS, ftftgl FeS |&7§> 

&ft&A£$£«4 12, nm&bmmnte&x. must* 
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^Jffi^iP^^S^^^P^^^ft<J^SfP^ilJ 300— 500TCJ§« 
ft. ^M't , 5*Wm#J^i¥a^^($P As 2 S 2 . As 4 S 4 As 2 S 3 ^), 

300-500°C^, «4iA<l{K^4toM^jSmA> 3£*&&A£rt 

^F^A^Lt&Mjg 300-500'C, ftj&j&ZLftmM 500-600°CM^M, 
toft+faM&Sr&eSj FeS 2 ==FeS+SC £ %), 7C*«E^JS 

**+AM*»4&Ml FeS, tt7C*«JUJl FeS W^B^E*+ . 

iij6oo-76o°c, tonftmrnim. ?*&jti&m*iz 

FeAsS == Fes+AsCH) FeAsS 2 === Fes+As +S OH) 

ifc&t, j&j&MmW& 600-760°C^M, ^bIM^E 270-370"C^^Mo 

& A£, #&^?ligAlfc 15 ±&A/fc a flij^A. W&^IWatM&AStt 
^JstS, IdAStfitlfiftiS^SIj&lH^ 270-370'C *) o ^fflSJlW. flratPW 
tt&4fe££. fiH^lj^A. #ilJ^P?*^PY#, M#^?lJ a 

5*^b°oo ii«E 76o°ct, «nr+w»Rrw3fe^#P». -a^itrngr, 

ffttPWXK^fl. MSfcttffiljefcHK^, SftWflM&n^lb&t, M 
&A£rt. ^^#3R9H*»JtJfi. !5&lgFt$J 150'CWTftf, AUfrHlfl 11 

&^-^mmrmmwj$,m&% o. imm-2nun m^b. 
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T^S^MM 2-4%o 

m%) 1-2 /hBto 

1-2 /hBto 

m% 1-3 /hH* o 

^^^^^#30^ 3-7 /jMtfo 
MjS^^ 200-300 °C, ^ife^j 250-300 °Co 
Mig^^ 450-500 °C, 
MmVtmZ) 400-450 °c. 
?SjStf£;i£;& 550-600°Co 
ffijgfft&vb 400-450°Co 

M^^ 650-750 o C, Hffii&ft 700-750°Co 
300-360°Co 

urns:, jt£Mgs*ijt£jiii*ttts. ^m^mu^^mmmjt^m 
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&w#^&^/&8\ mm. 26 mmm. s mm^m^^K^ 
7, \*x&&m&i#i%i%m 8' +4>&gM£^itt-*£i^i^w 9, 

9 iftT^MtW 20-40 jgittiyiu 



6 



WO 2004/035844 



'CT/CN2003/000856 



« 15 m&^^j^t* 14 ±^^#rt^4 3 ^^fism^iR]jii#^4 i 

'^11 16, #ri£ft^ 13 AMfim^AJfHzlUirAfi, flf&l*)^ 13 
15 W5t*#a^^®W««^JfH^h5SS 14 m%.$}-w. 

Wftft 8' H8fc— fMWflg 6; jffi£S^&&g>&fti »4 4, 3 
BUSSSH 1 !^ 4 ±ttttUEftKg> 2, ftttPA 6 ffifcMBE^P&gg 2 ffj 

ft£K 2 TIWW^/^Ti^/B; 6 ftjffl&tfJfljflJK 8' ^#fj£itf^J*« 8 # 

Mm-, 
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a***, ^Miipjms^; mmmm&mm&mmRmmmm*k 20 ^ 

24 7 ft, WGf+mtotlktoft 10, 

m&m ic 
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M#fijK#tt+4>iin&* 16, ;TF^*E*W£?LgiA« 15 &3W=- 

13 &£%&AK 15, 12, -^H^hTC 14 HJfc*-flc. 

j^Tm 12, T^n^as£?U§A«#giA&rtJ6, BMSilfc^fl. 

A£rt% 13 mvjt 14 ^«^W3Ef?»MiBi. ****** 73f« 

suii&Agrta& 13, &Tmm^fcftmm^m.*<£&, ^wm&Miii 

jii^j§ita<jMJ^iiiiii, fio#*ffl&&&A£ft£ 14 ±ttft«fl 5 

&&tiA&*ME 14, 17, J§i|fc£«#3fc 18 *Bi£fflo 

SffliKTI-gl 300-500°C Bt. ^»4'*PSttJ*W«iW#fl'«E{fc4». £«aa 
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22, mn%^mm 23 R^mm&Hm, o&WLttw&mxssRik. 
mmyt^m 21, -^m^mm^wmo mmw^msm 20 ±w u mm 

M&n&p-zfc 24 ji&jm&mn&pTt 7 a, #j3!H$r 13 

^^j£«^jp^fli^^^^. ^^^^ if^M, mmmn 
m&%VFtem®.& 10 si^imie*^ 7 ^^rt 

%o *mmmmnmw&M;^?t, &n&&m$imT*i^m 20—30%., 

7 ft, =&W^M*&±JIM 8, ^Mi&^JfS 8' , ^±&i8M 26, 



m ci] 








kg 


650 


740 


796 


848 


% 


<75% 


<85% 


<91% 


97% 


*fi[ft (mm) 


5—10 


3—5 


1—3 


0. 1—2 


CO 


750 


(Pa) 


1—50 


mmm (kg) 


2500 


IWfH] (h) 


4 


iff*p°nt (%) 


35 



MM [1] + Rr*n, 3M*£>h^*£Wfl|«T. 0.1 
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3£ 


1 


5 


9.5 


9.8 


% 


10% 


50% 


95% 


100% 


(°o 


300 


400 


450 


500 


(mm) 


0. 1—2 


nm (Pa) 


50 


mnm (g) 


100 


^Btfi] (min) 


30 


mikwfo®. (%) 


10 



frMVftvfto, $&;Me 450°citf , 30 #1*1*1, vsmmiVcMEMft., 

%mmm&nm, nr ioo%^j^ 0 m\>x, 450-500 "cm^mvcm^^ 
Fes 2 ^m^umm^MMmmmumm^^j^M^ 



^[3] FeS 2 $rM5Um&}&M 







0 


0.53 


4. 24 


5.2 


5.3 


% 


0 


10% 


80% 


98% 


100% 


UBt (°c) 


300 


450 


500 


550 


600 


ftJSt (mm) 


0. 1—2 


^JE (Pa) 


50 


mnm (g) 


100 


mm*tm (h) 


1 


mfiktt&ft. (%) 


20 
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= == == FeS +s (H) , likUm&l 98%o gfttetefttBlBS 100%6<J#J$o ffi 
\>X , 550-600°C % FeS 2 W}Mfefri&UJgo 

^[4] ummmykMfomm 





Kg 


175 


350 


700 


860 


% 


20% 


40% 


80% 


>98% ' 




550-600 


600-650 


650-700 


700-750 


ftLJM. (mm) 


0. 1—2 


(Pa) 


1—50 


=&*4* (g) ' 


2500 




4 


^r#o°p^ (%) 


35 



^Je[4]Rr*n. ^ffi^5E^#^Ht, ^MJg*/ 650— 700"C 

fft, #tieKj3¥£;-K££iJ 80%, ^MJS3j 700— 750°ci*t, tmMRMXo jtk 

$jfiftl 1: 

tmm>ik&mrmmj&%L®$j imm ^A^Mitt^, #pa 62 &rtmm 
&m%M> ®$m Fes n^&^mmM 12, 

mj^pj ioo°c/s^m 2 /mi* , mr+^WTic^^ 
r+i¥fttt»flwife4fc. 3oo-c 

jg^M 2 /Mrt, Kir+WWattitt^^iSCiP As 2 s 2 . As 4 s 4 As 2 s 3 ^), 
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3oo°c, mm*pMinmmwifti%mmamftm soov^u 2 ^m, 
4Mtot&KmwL5mft*toiiMtoik'&j& Fes, mtmm\>j, Fes w^es 

Aft. #££?L#AK 15 ±^ H e B /& a #j*A. 

Xt«F*Sft*P&Aftrt, ftftttXRKfijfjt. ^MJgP$£iJ 150'CWT 

Aft, RffllftttJgftft&tt. Sfetfc&JMnifcSJft**, tt^AAClfK 

S3? 80%, HrfflJ%#4^50%. 

90%-95% o 

mmm 2 : 

&m-*wfflhi*imiMh, ttit&ffl&&&tomBMftm 320*0 m*& 
2 /hat; *#i»^wifi«i«4fc^*ir+^mwn*7c*aE. tt&Aftffi&i* 

MHJ 300'C, ^^ftMjK^-HJ 530°Cjg^M 2 /J>B*; ^J#ilJ^#M^ 

fsr^^TcM*, *^Aft#«F 3ooicM«m 7 /hnt, ^&ft&&3ra$j 

6301CJg«a 7 /jMtt, &£Hig£ktfL 15 ±*£A/& a flU^A. $&&:£$n& 

#^n°nltt£te3j 82%, 55%. 
3feJfi« 3: 

&}7mHft&mM±, ftmstftm 2001c 1.5 3r&i$3-#ffltik 
tti^Wfr+^www^tti*, ftms&m&ftm 35o°c, tt&AftttM& 
^ij3oo°c, jg«» 1. 5 <iMit, %ffltemim4k&mr+wtotfy^j&7i 

ft«MftfflA?MA£| 320°C, ^^ftM^U 570 a C^?a 1.5 /Jn 
Bt; ^fWJ^^m^r^^TC;^, &&AftKffl3l 300 e Cj5^6 
'Mtt, ttMFMkftflllft^-fiSI 650°Cjs&i& 6 /hut, &£?Lgr AK 15 ±^ A 

jaatt^A. ^^«p^s^, ^ammlka 85%, mwMmmmz) 
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60% o 

4: 

to*i*n*n2>**^fc. *Htt**nd 200'cMfiHa 1.5 'M# ; ^r&^wm 

^HJ 350 e c, js&U 1. 5 /M# ; ^»-^#^'H:^r4 , ^il?m6<i^7c 

jfttt. J»&A£$Bi£7H&5!l 400°C, ^mSSU^I-SI 600°Cj5^M 1.5 * 
/hut. *»«a«*^HW 6701C^ 6 /Mtf , ££?U£A& 15 ±&A 

« a «. ^?ife^*in*jE^, tt^Awaift* 97%, »rwiaw* 

70% o 

fls^iiir+»»»#tt*fti*. »»*ttaj«^« 4001c, %ttAS[«i»ft 

^?|J 300°C, mai.5/hBt; ^^itiTOMWt^tii^^TC 

tt&M^&?HUd 680TJJg«it 6 /hB*. ££?liiAtt 15 ±gf A/« a # 
^m^P^£0f^, #^n a oltt£6J^7 86%, «frWflfc«W* 80% o 

Sftfififll 6: 

M*aWnd>*#c£, 230°C/5&M 1 /hat; 

^nr+#»w«iflwifc*. *»*tt»»^iy 450-c, ^&^um\- 
m 4oo°c, jg^fi i /hnt; *#M^«iflWfl^r+^aiflw*7W«fc. 

tt&A££l£fiLtt 400-C, 6001CJS«ffi 1 >M#; ^#i«J 

^WflWft^ir+ttTC**. fe&A£M£l 350'CB^ 5 />Bt, 
&££t&?HUJ 700 4 CM« 5 /Ml*. ££?L£A** 15 ±& A# a ^p a 0o 

7: 
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&}7m*%m'j>MLM±, mumftm 1.3 *nti *&ifte9ttttt 

fl^r+^&WlNWttA:*!, «*WSS»K^-» 450-C, ttttASM&ft 

*#a*«iflWfli^i»r+tt7£«#, k&a^k&si 320Tcjgfi*m 4. 5 * 
0*, 4tFMFM^uft^fia 73o°cjg^M 4.5 /jNBt, &£?u$Att 15 _t*$A 

/&aW=p a n„ ^^ft^M^, W^flWIUlft* 99%, nrftjfttt** 

94%„ 

£»J 8: 

£«r«F#»to#WWM&» J»«F*KSfiflE^5!l 500 n, #3rA£M&&?|- 

400-C, ttfttt&fijt&gg 620TCJg«fi 1 /jMIt, 3># 

*Mtt£&?HM! 730'C^M 6 'Mtf , ft£?L£Att 15 ±& A& a faj* 
p°po ^IftSSiP^Hiff*. W^p a p^*fcJg^ 99%, Hft rW»W* 97%„ 

mmm 9: 

WtSt^MI, tt&tt&tiU&l-ai 480°c, $&A£ft)££?|- 

gij45o o c, j3«fii/hRti *#^«*tt«4fc^«r+4M»ai«in*7G««. 

#M£WM£l43<rc, ttttffiSMftftSI 620-C^M 1 /Jm# ; 

a*»w«fc^r+W7niw. tt&A&Pftaid 3201c 3 ^m, m 

toN&mtoamM 750TCJSM 3 <|Mtf, ££?l&Att 15 ±&A# a 
p°po 3felft£#*q£5:0ra*, #/% D pft2K;*j 99%, ir^W^i 981 

10: 
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to#&smmsm 45o°c, jmassfiftTi-si 6201c jgfiaa 1 <Ntt, 

*»W5Mfc^r"4»to76*#. KMfASLmuj 340°C^M 3 /hat, tt# 
&Ifc&£fci*3IJ?p*, ^p n p^^^j99%, 3jf rftlDM*3r 98%„ 

£»J 11: 

#ttA£fift?HA$!| 420°C, tt^SHAAftlil 1.8 /> 

ttt; ^^J^Watt^Hr+WTC*?*. &*£Jl^i«£lJ 35(TCJg^ 3 
'Mtt, ^tt&tt&ftmiil 750°CM^m 3.5 /JM*J, ££?U£H& 15 ±*£ 
aMafM. ^^^M$P^£0f^, ffr^ 0 a p|ft£6^ 99%, |&rffijJIfcflM& 
3? 98%o 

0J«:>W k «*±^KTE#«» As 2 o 3 
lift itt JS 4- Ift JKft * ffl&ftS A tt S 
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MmmAj^ms,, ^M^m^iE^m, ik^K^mm^R, 5€ 
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(1) . ^#^r»^^^A^^rt; 

(2) , ttftffi£?HU| 100'C-300'CB^M, ^»4»#4+W2K3K^jpi^* 

(3) , £&ffi<50Pa fiW^T, ttttffi&ft&JMftMSI 300-500°C^^ 

(4) . ##£§ifi^$gL£ 300-500'C, &*g^?H&£lJ 500-600°CM^?&, 

(5) v #$#£^?H&10 600-760'Cj^M, l«)fW^ifl^P$$&£lJ 270-370 

(6) i50 e c^T, JlAJzH, ft&WiB&X 

Mitt. %ttiJK#MMft^; 

(7) «|ffi#£tl*&lE. fflflMJIIil^o 

2, jnft^JS^ i J^ffl£^ti^r*ilfttt&ffl2r&. MWE^jIWIi 

MIA^^^t*, ^-^^#*tr^W#^^^ 0. lmm-2mm 

tt»wm*^w«r*M* 2-4% 0 

^S! (2) ^faUttmZl 1-2 /JnH^o 
^ (3) +fiH&B*|U^ 1-2 /hltf. 

(4) 1-3 /JnH*. 

(5) *&m&mm&&tomBMm#8A% 3-7 /jm#„ 
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&m (2) 4'^^^^j 200-300 8 Co 
&m (2) 4>»«£»ll^ 250-3001C. 

io, immrn* i ffi&Mttm&mr^wBLn&tfyjjm, xmEttm 

J&MI (3) 4>^^ia^ 450-500 o Co 
3&fti (3) *(&&&mM%l 400-450 °Co 

12, im®.m^$i i m&ttttm&mr+WRM&fatt, iuwe&*m 

i&&m (4) «t»«P*KSaS^ 550-6001Co 

13, fr&ftS* 1 ^f^W^^^r^il^^^^, »£tiE&T#T 
32^» (4) + ^MjK*4()0-45<rC. 

14, ftlft^lS^ 1 Jlf^W^W^Iir+llftJI^tt^r*, aWfiE^flr 

(5) +fc*SSW$aft3r 650-750TC . 

15, 14 ff^w^wi^iiir+ii^^w^fe, &#fiE&™ 

J&HI (5) +^J&^lMjg3j 700-750'Co 

16, wg&m* i ^w^w^Hir+iwii^w^r*, awffi^j?? 

(5) *&J|£MMftfc300-360'C. 

17, -ftffl^^WifcKir+ilftHt^tt**. £#ffifc^fe»«ja2inft 

0rtt*2ffl*l$EK%&. JW3*«JSjta^*X±W«Jffi#«:X^J?fJfi**S* 
is, *q*tfiJ3W 17 ^fiti^^^^r+Ji^^^^^, 

^^^sex^js: tonti-wtiMm (8'x ±sm (26) cs) & 

/8to#*8, *&«E#tt*F«;W*2#'as (7), Gl&£0fj£*&4raft (8') 
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t o) rtT^ra«pfir— ^»itjifiw*ja5 (8') ^-mRmnm&i&MH 
»m« (Do 

19, ftftftM* is j^Wffl^^W^Hir^tl^^WJR^. 
^flr&JRS^ (9) ±«>M4?LW+'CfSI-^Jff^JR*n* (9) 
^RI-Yffirt. ^JW*W#n* (9) 20-40 J&&}Mffio 

2i> 20 mwffl^-^w^wr+isftKt^wjRiiE, ^iir«E 

22, ^nfefijgt is Bmitimttit&&mr+WBLn&tfymi!L, 

23, *WJM 18 JffJiWffl^'S-^flir+ll^^W^, 

^ (7) j^^in^S^fg^^i^iR. iilt^„ 

24, inflow* 23 m^ffi^^^r+Jtm^^^^, 

Tffi&n&pft (7) ffiu-i^M. ^it^awmy 

25, ftj^jn^ 24 mi&t&mttitm&mr+wiMittonim, 
^jfftyifi^* (7) mm%> ±*7Mwtmmi&. 

26, $q*u«:fc 23 mi&ttmtt&tt&mr+WRM&toJ&m. smmc 
TBti&Bnuik (8) -^^f^s^^ (7) zmMmmmmmmMo 

27, jp^js^ 17 mmto-ftmT&&w&mr*w$LM&tf)m$t, ^# 

fiE^^JfiWismsrJisKMis^jsaiJW^* (u) (13), 
-%*ft±to&+&jim&tiL (is) kx^se^m*^* (i4) ±#£^ 
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^rtliPt^Mif^iPiEtW^^ioif (16), 0?*fcrt3fc (13) f*ji&£ 

mmft% (13) r^i^^u as) W5t*aiji^ 

28, *qfc*ll&fc 27 ^^-^ffl^^^r+ii^^w^^, 

fiE£^*£fS^ f f|sgfftfj^ (14) (13) ^fH]#^-^^h6<J 

29, i®mm$i 17 ^w-ftffl^^^r+ji^^fltj^^, ^# 
mttm&nmm&im&tei -+mm&mMM& o4) ±mhsji 

£rt&ftfttt«fl (5), ^««^JK±M«|«MfiAtail^%fl (5), 

ffi^f^ltffjlj^ (24) WlSfll^^^^, 

««ft»->N§Jfi*fcltriH#lJS (8') H«*-#KHWS (6), 

w^a^M: H4 (4), $w (3) ^*fi4±w«LS^Pi$a (2), 
jffiBpjft (6) aj±*ffi^-»«ta (2) (7) $$, m# 

;traa&x£*#*<s«?s«if, vm&ftitmm (2) t^^rt^^^ 

Jftg (6) ftjffi&tfWfljg (8') -5Jffi£#41tt£ (8) ^w. 

w&TBmmam (so ^/jm^ (6) ^miaiaw— «a*t»jg. 
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